Studies on ras proteins. Catalytic properties of normal and activated ras proteins purified in the absence of protein denaturants.
Normal (Gly12) and activated (Val12) Ha-ras proteins were produced in Escherichia coli, and purified to an apparent homogeneity without using any protein denaturants. The purified proteins contained an equimolar amount of GDP. They were stable in the presence of 5 mM Mg2+ and 25% (v/v) glycerol when incubated at 60 degrees C for 5 min. The binding of GDP to the protein was greatly stabilized by Mg2+. In the presence of 10 mM Mg2+, the bound GDP hardly exchanged with external guanine nucleotides, even at 30 degrees C. The exchange reaction was markedly enhanced in the presence of 10 mM EDTA or 120 mM ammonium sulfate. The rate-limiting step of the exchange reaction was the dissociation of the bound GDP from the ras protein, and this step was facilitated 40- to 100-fold by the addition of EDTA or ammonium sulfate. The dissociation rate of the normal (Gly12) ras protein was 2- to 3-fold faster than that of the activated (Val12) protein. The dissociation constants (Kd) for GDP of the normal and activated ras proteins were 1.2 X 10(-8) and 3.1 X 10(-9) M, respectively. The overall turnover rate of GTPase activity of the normal ras protein (10.8 mmol.mol-1.min-1) was about 10-fold higher than that of the activated protein (1.1 mmol.mol-1.min-1) in the absence of Mg2+ (less than 10(-8) M).